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@ A video signal gradation corrector used in a 
television receiver or the like is disclosed which can 
prevent the destruction of the gradation of the black 
side and the floating of the luminance level of the 
black side and/or an excessive increase of the lu- 
minance level of the white side or which can be 
realized with a small circuit scale. A histogram op- 
erating circuit (3) includes an average luminance 
level detecting circuit (99). A constant (100) is sub- 
tracted from an output signal of the average lu- 
minance level detecting circuit by a subtracter (101). 
The result of subtraction is multiplied by a constant 
by a constant-multiplication circuit (102). A lower- 
limit limiter circuit (103) limits an output signal of the 
constant-multiplication circuit to a signal having a 
value not smaller than 0. An output signal of the 



lower-limit limiter circuit is provided as an accumula- 
tion start luminance level, thereby enabling a grada- 
tion correction in which the floating of the luminance 
level of the black side and the destruction of the 
gradation of the black side are prevented. Also, the 
average luminance level and a constant (110) may 
be added by an adder (111). The result of addition is 
multiplied by a constant by a second constant-mul- 
tiplication circuit (112) and is limited to a certain 
value by an upper-limit limiter circuit (113). An out- 
put signal of the upper-limit limiter circuit is provided 
as an accumulation stop luminance level, thereby 
enabling a gradation correction in which an exces- 
sive increase of the luminance level of the white side 
is prevented to suppress the blooming of a CRT. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a gradation 
corrector used in correcting the gradation of a 
video signal in a television receiver, a video tape 
recorder, a video camera, a video disk or the like. 

In recent years, great importance has been 
attached to a gradation corrector in order to pro- 
vide a more clear image which is required with the 
increase in size of a color television receiver and 
the improvement in image quality thereof, and 
more especially, in order to expand the dynamic 
range of an image on a CRT by passing a video 
signal through a non-linear amplifier to correct the 
gradation of the video signal. 

U.S. patent application No. 838,844 entitled 
"Gradation corrector" was filed on February 21, 
1992 (on basis of Japanese patent application No. 
3-32792 filed on February 2, 1991). A U.S. patent 
application No. 846,143 entitled "video signal gra- 
dation corrector" was filed on March 5, 1992 (on 
basis of Japanese patent application No. 3-58657 
filed on March 22, 1991). A new U.S. patent ap- 
plication entitled "Gradation corrector 1 ' is filed on 
basis of Japanese patent application No. 3-123646 
filed on May 28, 1991. These three patent applica- 
tions have been assigned to the same assignee 
with the present application. 

Explanation will now be made of the conven- 
tional gradation corrector. 

Fig. 5 shows a block diagram of a gradation 
corrector proposed precedent to the present ap- 
plication. In Fig. 5, reference numeral 1 designates 
an A/D conversion circuit for an input luminance 
signal into a digital value. Numeral 2 designates a 
histogram memory for extracting a luminance histo- 
gram of the input luminance signal. In general, the 
luminance level enters an address of the memory 2 
and the frequency enters as data thereof. Numeral 
3 designates a histogram operating circuit for de- 
termining the average value, the mode value, the 

r minimum value, the maximum value, the deviation 
coefficient, the white area, the black area, etc. of 
the input luminance signal from the data of histo- 
gram memory 2 and calculating control values in- 
clusive of a limiter level, the value of addition, a 
constant value of addition, an accumulation start 
luminance level, an accumulation stop luminance 
level, the maximum luminance level and so on from 
the determined values to output the control values 
to a limiter/adder circuit 5, an accumulation control 
register circuit 6 and a normalization control regis- 
ter 7. The limiter/adder circuit 5 is provided for 
processing the data of the histogram memory 2. 
Namely, on the basis of data transferred from the 
histogram operating circuit 3, the limiter/adder cir- 
cuit 5 imposes a limitation on the frequency of the 
histogram so that it does not exceed a certain level 



and performs the operation of addition of a certain 
value. Generally, in a period of time when the 
luminance histogram is extracted (or in a period of 
time when the sampling is made), the data pro- 

5 cessing performed by the limiter/adder circuit 5 is 
completed during a time when the address is ac- 
cessed once. The accumulation start and stop lev- 
els, at which the accumulation is to be started and 
stopped in determining a cumulative histogram, are 

w supplied from the histogram operating circuit 3 to 
the accumulation control register 6 which in turn 
controls a histogram accumulation adding circuit 8. 

The histogram accumulation adding circuit 8 
makes the accumulation of processed data from 

75 the histogram memory 2 on the basis of a control 
signal from the accumulation control register circuit 
6. Numeral 9 designates a cumulative histogram 
memory for storing therein the result of accumula- 
tion by the histogram accumulation adding circuit 

20 8. In genera), the luminance level enters an ad- 
dress of the memory 9 and the frequency enters as 
data thereof. In normalizing data of the cumulative 
histogram to produce a look-up table, the maxi- 
mum luminance level for an output luminance sig- 

25 nal after normalization is supplied from the histo- 
gram operating circuit 3 to the normalization control 
register circuit 7 and the normalization control reg- 
ister circuit 7 controls a normalization coefficient 
used by a look-up table operating circuit 10 in 

30 accordance with the value of the maximum lu- 
minance level. The look-up table operating circuit 
10 normalizes each data of the cumulative histo- 
gram memory 9 on the basis of an output signal of 
the normalization control register circuit 7. Numeral 

35 11 designates a look-up table memory for storing 
therein the data normalized by the look-up table 
operating circuit 10. In general, the luminance level 
enters an address of the memory 11 and the 
frequency enters as data thereof. Numeral 12 des- 

40 ignates a timing control circuit 12 which makes or 
controls the sequence of various operations, the 
control for the memories, and so on. Numeral 13 
designates a D/A conversion circuit by which a 
digital output signal corrected by use of the look-up 

45 table is converted into an analog signal. 

Next, explanation will be made of the operation 
of the gradation corrector having the above con- 
struction. Figs. 6A to 6F show operating waveforms 
of various parts. 

so First, an input luminance signal a is inputted to 
the A/D conversion circuit 1 and is converted there- 
by into a digital signal which is in turn outputted as 
a converted input luminance signal b. The con- 
verted input luminance signal b is taken as an 

55 address of the histogram memory 2 and data at 
that address is processed by the limiter/adder cir- 
cuit 5. By performing this operation during one 
vertical scanning period, it is possible to extract a 
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luminance histogram of the input luminance signal 
a This situation is shown in Fig. 6A. 

Next, data of the histogram memory 2 includ- 
ing the luminance histogram is read by the histo- 
gram operating circuit 3 which in turn calculates 
the average value, the mode value, the minimum 
value, the maximum value, the deviation coefficient, 
the white area, the black area, etc. of the input 
luminance signal a. The histogram operating circuit 
3 determines control values inclusive of a K miter 
level, a constant value of addition, an accumulation 
calculation start luminance level, an accumulation 
calculation stop luminance level, the maximum lu- 
minance level after normalization and so on from 
the result of the above calculation and transfers 
these control signals e to the limiter/adder circuit 5, 
the accumulation control register circuit 6 and the 
normalization control register circuit 7. 

Thereafter, the limiter/adder circuit 5 reads 
data from the histogram memory 2 to make a 
limiter (see Fig. 6B) and the operation of addition 
of a constant value (see Fig. 6C) or the like for 
each read data on the basis of each control signal 
transferred from the histogram operating circuit 3 
and outputs the result to the histogram accumula- 
tion adding circuit 8 as corrected histogram data c. 
A curve obtained by the cumulative addition be- 
comes nearer to a linear profile as the constant 
value of addition is larger and approaches to a 
histogram flatting process as the constant value of 
addition is smaller (see Fig. 6D). 

On the basis of the accumulation start lumi- 
nance level and the accumulation stop luminance 
level supplied from the accumulation control regis- 
ter circuit 6, the histogram accumulation adding 
circuit 8 calculates cumulative histogram data f of 
the corrected histogram data c in a range between 
accumulation start and stop luminance levels and 
causes the cumulative histogram memory 9 to 
store the result of calculation. This situation is 
shown in Figs. 6C and 6D. 

Next, the look-up table operating circuit 10 
reads the cumulative histogram data from the cu- 
mulative histogram memory 9 to determine a nor- 
malization coefficient so that the maximum value of 
the cumulative histogram data becomes the maxi- 
mum output luminance level h supplied from the 
normalization control register circuit 7. The look-up 
table operating circuit 10 performs an operation on 
each data g of the cumulative histogram on the 
basis of the determined normalization coefficient 
and causes the look-up table memory 1 1 to store 
the result i. If the maximum output luminance level 
h is controlled, an operation such as an automatic 
contrast control (ACL) or an automatic brightness 
control (ABL) is possible. Such an operation is 
shown in Fig. 6E. 

Thereafter, data in the look-up table memory 



1 1 is read with the converted input luminance sig- 
nal b being used as an address and the read data 
is outputted as a corrected output luminance signal 
j. Fig. 6F shows a histogram of the corrected 

5 output luminance signal. The D/A conversion circuit 
13 outputs the corrected output luminance signal j 
after conversion thereof into an analog signal k. 

The timing control circuit 12 controls the'oper- 
ations of various circuits so that the operations of 

io the respective parts are performed at such a se- 
quence as mentioned above. [For example, refer to 
Japanese Patent Application No. (Hei)1 -265393, 
entitled "Gradation Corrector", filed on October 12, 
1989 (JP-A-3-126377 dated May 29, 1991)] 

75 However, in the above construction of the 
precedent corrector, since the accumulation start 
luminance level and the accumulation stop lumi- 
nance level, which are to be controlled in determin- 
ing the cumulative histogram, are not controlled in 

20 accordance with an average luminance level of an 
input video signal, there is a first problem that not 
depending on the average luminance level of the 
input video signal, the gradation of the black side is 
destroyed, the luminance level of the black side 

25 floats or the luminance level of the white side 
becomes too high so that a beam current of a CRT 
increases, thereby causing the blooming of the 
CRT. 

Also, the construction of the preceding correc- 
30 tor has a second problem that the capacity of the 
look-up table memory (or the number of bits re- 
quired for one address) becomes large. 

SUMMARY OF THE INVENTION 

35 

A first object of the present invention is to 
solve the above-mentioned first problem of the 
prior art or to provide a gradation corrector in 
which the insurance of the gradation of the black 

40 side, and the suppression of the floating of the 
luminance level of the black side and/or the sup- 
pression of excessive increase of the luminance 
level of the white side are made for any average 
luminance level. 

45 A second object of the present invention is to 
solve the above-mentioned second problem of the 
prior art or to reduce the capacity required for a 
look-up memory, thereby providing a gradation cor- 
rector which can be realized with a small circuit 

so scale. 

To attain the first object, the present invention 
provides a gradation corrector comprising a histo- 
gram memory, a histogram operating circuit, a 
limiter/adder circuit, an accumulation control regis- 
55 ter circuit, a normalization control register circuit, a 
histogram accumulation adding circuit, a cumula- 
tive histogram memory, a look-up table operating 
circuit, a look-up table memory and a timing con- 
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trol circuit, in which the histogram operating circuit 
includes a constant, a circuit for detecting an aver- 
age luminance level of an input luminance signal, a 
subtracter for subtracting the constant from the 
average luminance level detected, and lower-limit 
limrter circuit for limiting an output signal of the 
subtracter to a signal which has a value not smaller 
than 0. 

With the above construction, an accumulation 
start luminance level, which is one of control sig- 
nals used in determining a cumulative histogram, is 
made variable in accordance with the average lu- 
minance level of the input signal, thereby enabling 
the insurance of a gradation on the black side and 
the suppression of the floating of the luminance 
level of the black side for an input video signal of 
any average luminance level. 

Alternatively, the histogram operating circuit 
may include a constant, a circuit for detecting an 
average luminance level of an input luminance sig- 
nal, an adder for adding the average luminance 
level detected and the constant, and an upper-limit 
limrter circuit for limiting an output signal of the 
adder to a certain upper limit value. 

With this construction, an accumulation stop 
luminance level, which is one of control signals 
used in determining a cumulative histogram, is 
made variable in accordance with the average lu- 
minance level of the input signal, thereby enabling 
the suppression of excessive increase of the lu- 
minance level of the white side to prevent the 
blooming of a CRT. 

Alternatively, the histogram operating circuit 
may include a constant, a circuit for detecting an 
average luminance level of an input luminance sig- 
nal, a subtracter for subtracting the constant from 
the average luminance level detected, a constant- 
multiplication circuit for multiplying an output signal 
of the subtracter by a constant, and a lower-limit 
limrter circuit for limiting an output signal of the 
constant-multiplication circuit to a signal which has 
a value not smaller than 0. 

With this construction, the constant which de- 
termines a changing point of the accumulation start 
luminance level changed in accordance with the 
average luminance level of the input signal and/or a 
coefficient by which the multiplication is made by 
the constant-multiplication circuit, are made vari- 
able in accordance with the characteristic of a 
display device such as a CRT or the characteristic 
of a driving circuit of the display device, thereby 
enabling a more optimal gradation correction of the 
luminance level of the black side. 

Alternatively, the histogram operating circuit 
may include a constant, a circuit for detecting an 
average luminance level of an input luminance sig- 
nal, an adder for adding the average luminance 
level detected and the constant, a constant-mul- 



tiplication circuit for multiplying an output signal of 
the adder by a constant, and an upper-limit limrter 
circuit for limiting an output signal of the constant- 
multiplication circuit to a certain upper limit value. 

5 Wrth this construction, the constant which de- 

termines a changing point of the accumulation stop 
luminance level changed in accordance with the 
average luminance level of the input signal and/or a 
coefficient by which the multiplication is made by 

ro the constant-multiplication circuit, are made vari- 
able in accordance with the characteristic of a 
display device such as a CRT or the characteristic 
of a driving circuit of the display device, thereby 
enabling a more optimal gradation correction of the 

75 luminance level of the white side. 

To attain the second object, the present inven- 
tion provides a gradation corrector comprising a 
histogram memory for storing a luminance histo- 
gram of a video luminance signal, a histogram 

20 operating circuit connected to the output side of 
the histogram memory, a limiter/adder circuit, an 
accumulation control register circuit and a nor- 
malization control register circuit each connected to 
the output side of the histogram operating circuit, a 

25 histogram accumulation adding circuit to which an 
output of the histogram memory and an output of 
the accumulation control register circuit are con- 
nected, a cumulative histogram memory for storing 
the result of cumulative addition made by the histo- 

30 gram accumulation adding circuit, a look-up table 
operating circuit to which an output of the cumula- 
tive histogram memory and an output of the nor- 
malization control register circuit are connected, a 
subtracter for subtracting an output signal of a 

35 timing control circuit from an output signal of the 
look-up table operating circuit, a look-up table 
memory for storing the result of subtraction, an 
adder for adding a look-up table memory and an 
input signal of the video luminance signal, and the 

40 timing control circuit. 

Wrth the above construction, data of the re- 
spective addresses of the cumulative histogram 
memory are successively read and are normalized 
by the look-up table operating circuit. From the 

45 result of an operation performed by the look-up 
table operating circuit is subtracted an address of 
the cumulative histogram memory at that time and 
a difference obtained by the subtraction is stored 
into the look-up table memory. The inputted lu- 

50 mi nance signal and an output signal of the look-up 
table memory corresponding thereto are added to 
obtain a corrected output luminance signal. There- 
by, it is possible to make reduce the capacity of 
the look-up table memory. 

55 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a main part of a 
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gradation corrector according to a first embodi- 
ment of the present invention; 
Figs. 2A to 2D show characteristic curves for 
explaining the outline of the operation of the first 
embodiment of the present invention; 
Fig. 3 is a block diagram of a gradation correc- 
tor according to a second embodiment of the 
present invention; 

Figs. 4A and 4B show waveforms for explaining 
the second embodiment of the present inven- 
tion; 

Fig. 5 is a block diagram of the preceding 
gradation corrector; and 

Figs. 6A to 6F show waveforms for explaining 
the operation of the preceding gradation correc- 
tor. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

A first embodiment of the present invention will 
now be explained in reference to Figs. 1 and 2A to 
2D. 

Fig. 1 is a block diagram of a main part of a 
gradation corrector according to the first embodi- 
ment of the present invention. In Fig. 1, reference 
numerals 6 and 8 designate an accumulation con- 
trol register circuit and a histogram accumulation 
adding circuit which are the same as those used in 
the conventional gradation corrector shown in Fig. 
5. Numeral 99 designates an average luminance 
level detecting circuit which detects an average 
luminance level of an input luminance signal. Nu- 
meral 101 designates a subtracter which subtracts 
a certain constant 100 from an output signal of the 
average luminance level detecting circuit 99. Nu- 
meral 102 designates a first constant-multiplication 
circuit which multiplies an output signal of the 
subtracter 101 by a constant. Numeral 103 des- 
ignates a lower-limit limiter circuit which makes a 
limitation so that a signal outputted from the first 
constant-multiplication circuit 102 becomes a signal 
having a value not smaller than 0. Numeral 111 
designates an adder which adds the output signal 
of the average luminance level detecting circuit 99 
and a constant 110. Numeral 113 designates an 
upper-limit limiter circuit which makes a limitation 
so that an output signal of the adder 1 1 1 does not 
exceed a certain value. 

The operation of the gradation corrector having 
the above construction will now be explained. First, 
an average luminance level (hereinafter referred to 
as APL i.e. average picture level) of an input lu- 
minance signal is detected by the average lu- 
minance level detecting circuit 99. Next, the certain 
constant 100 is subtracted from the detected APL 
by the subtracter 101 and the result of subtraction 
is multiplied by a certain coefficient by the first 



constant-multiplication circuit 102. An output signal 
of the first constant-multiplication circuit 102 is 
supplied to the lower-limit limiter circuit 103 which 
in turn outputs a signal having a value not smaller 

5 than 0 in such a manner that a signal having a 
negative value as the result of multiplication is fixed 
to 0. An output signal of the lower-limit limiter 
circuit 103 is supplied to the accumulation control 
register circuit 6 as an accumulation start lumi- 

70 nance level which is to be used in determining a 
cumulative histogram. 

Characteristic curves of the accumulation start 
luminance level in that case are shown in Figs. 2A 
and 28. Fig. 2A shows characteristic curves of the 

75 accumulation start luminance level when the value 
of the constant 100 is changed. In the figure, a 
curve I corresponds to the case where the value of 
the constant 100 is made small, and a curve m 
corresponds to the case where the value of the 

20 constant 100 is made large. Fig. 2B shows char- 
acteristic curves of the accumulation start lumi- 
nance level when the coefficient of the first 
constant-multiplication circuit .102 is changed. In 
the figure, a curve n corresponds to the case 

25 where the value of trie coefficient is made small, 
and a curve o corresponds to the case where the 
value of the coefficient is made large. Thus, when 
the APL is high, the accumulation start luminance 
level is made large, thereby suppressing the float- 

30 ing of the luminance level of the black side. On the 
other hand, when the APL is low, the accumulation 
start luminance level is made small thereby pre- 
venting the gradation of the black side from being 
destroyed. Further, by making the value of the 

35 constant 100 and/or the coefficient of the first 
constant-multiplication circuit 102 variable in accor- 
dance with the characteristic of a display device 
such as a CRT or the characteristic of a driving 
circuit of the display device, it is possible to make 

40 a more optimal gradation correction for the black 
side. 

Also, in Fig. 1, the detected APL and the 
certain constant 110 are added by the adder 111 
and the result of addition is multiplied by a certain 

45 coefficient by a second constant-multiplication cir- 
cuit 112. The upper-limit limiter circuit 113 makes a 
limitation for an output signal of the second 
constant-multiplication circuit 112 in such a manner 
that when the output signal exceeds a certain val- 

50 ue, the signal is fixed to the certain value or the 
maximum value. An output signal of the upper-limit 
limiter circuit 113 is supplied to the accumulation 
control register circuit 6 as an accumulation stop 
luminance level which is to be used in determining 

55 a cumulative histogram. 

Characteristic curves of the accumulation stop 
luminance level in that case are shown in Figs. 2C 
and 2D. Fig. 2C shows characteristic curves of the 
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accumulation stop luminance level when the value 
of the constant 110 is changed. In the figure, a 
curve p corresponds to the case where the value of 
the constant 110 is made small, and a curve q 
corresponds to the case where the value of the 
constant 110 is made large. Fig. 2D shows char- 
acteristic curves when the coefficient of the second 
constant-multiplication circuit 112 is changed. In 
the figure, a curve r corresponds to the case where 
the value of the coefficient is made small, and a 
curve s corresponds to the case where the value of 
the coefficient is made large. Thus, as the APL 
becomes higher, the accumulation stop luminance 
level is made larger, thereby suppressing an ex- 
cessive increase of the luminance level of the white 
side to prevent the blooming of a CRT. Further, by 
making the value of the constant 110 and/or the 
coefficient of the second constant-multiplication cir- 
cuit 112 variable in accordance with the character- 
istic of a display device such as a CRT or the 
characteristic of a driving circuit of the display 
device, it is possible to make a more optimal 
gradation correction for the white side. 

According to the present embodiment as de- 
scribed above, the average luminance level detect- 
ing circuit 99, the constant 100, the subtracter 101, 
the first constant-multiplication circuit 102, the 
lower-limit limier circuit 103, the constant 110, the 
adder 1 1 1 , the second constant-murtilication circuit 
112 and the upper-limit limiter circuit 113 are pro- 
vided, thereby enabling a gradation correction in 
which the insurance of the gradation of the black 
side and the suppression of the floating of the 
luminance level of the black side are made for an 
input video signal having any average luminance 
level. Further, it is possible to make a gradation 
correction in which an excessive increase of the 
luminance level of the white side is suppressed. 
Also, by making the values of the constants and 
the values of multiplication coefficients of the 
constant-multiplication circuits variable in accor- 
dance with the characteristic of a display device 
such as a CRT or the characteristic of a driving 
circuit of the display device, it is possible to make 
a more optimal gradation correction. 

Next, a second embodiment of the present 
invention will be explained in reference to Figs. 3, 
4A and 4B. 

In Fig. 3 showing a block diagram of a grada- 
tion corrector according to the second embodiment 
of the present invention, reference numerals 209, 
210 and 211 designate a cumulative histogram 
memory, a look-up table operating circuit and a 
look-up table memory which are the same as those 
used in the conventional gradation corrector. Nu- 
meral 231 designates a subtracter which subtracts 
an output of a timing control circuit 212 from an 
output of the look-up table operating circuit 210, 



and numeral 232 designates an adder which adds 
an output of the look-up table memory 21 1 and an 
input video signal. 

The operation of the gradation corrector having 

5 the above construction will now be explained in 
reference to Figs. 4A and 4B. First, data of the 
respective addresses of the cumulative histogram 
memory 209 are successively read and are normal- 
ized by the look-up table operating circuit 210. 

ro Next, from an output signal of the look-up table 
operating circuit 210 (see a in Fig. 4A) is sub- 
tracted an address of the "cumulative histogram 
memory 209 at that time (see b in Fig. 4A) and the 
result of this operation (see cTn Fig. 4A) is stored 

75 into the look-up table memory 21 1 . Fig. 48 shows 
data stored in the look-up table memory 211. On 
the basis of a video luminance signal inputted is 
read data of the look-up table memory 211 which 
corresponds to the input video luminance signal. 

20 The output signal of the look-up table memory 21 1 
and the input video luminance signal are added by 
the adder 232. Thus, a corrected output luminance 
signal is produced. 

According to the present embodiment as de- 

25 scribed above, the subtracter 231 and the adder 
232 are provided, thereby making it possible to 
reduce the amount of data to be stored in the look- 
up table memory 231 (or the number of bits for 
one address). 

30 As apparent from the foregoing, the present 
invention provides a gradation corrector comprising 
a histogram memory, a histogram operating circuit, 
a limiter/adder circuit, an accumulation control reg- 
ister circuit, a normalization control register circuit, 

35 a histogram accumulation adding circuit, a cumula- 
tive histogram memory, a look-up table operating 
circuit, a look-up table memory and a timing con- 
trol circuit, in which the histogram operating circuit 
includes a constant, a circuit for detecting an aver- 

40 age luminance level of an input luminance signal, a 
subtracter for subtracting the constant from the 
average luminance level detected, and a lower-limit 
limiter circuit for limiting an output signal of the 
subtracter to a signal which has a value not smaller 

45 than 0, thereby making it possible to realize a 
gradation corrector which enables the insurance of 
the gradation of the black side and the suppression 
of the floating of the luminance level of the black 
side for an input video signal having any average 

50 luminance level. 

Alternatively, the histogram operating circuit 
may include a constant, an average luminance lev- 
el detecting circuit, an adder for adding the aver- 
age luminance level and the constant, and an 

55 upper-limit limiter circuit for limiting an output sig- 
nal of the adder to a certain upper limit val- 
ue/thereby making it possible to realize a gradation 
corrector which can suppress an excessive in- 
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crease of the luminance level of the white side to 
prevent the blooming of a CRT. 

Alternatively, the histogram operating circuit 
may include a constant, an average luminance lev- 
el detecting circuit, a subtracter for subtracting the s 
constant from the average luminance level, a 
constant-multiplication circuit for multiplying an out- 
put signal of the subtracter by a constant, and a 
lower-limit limiter circuit for limiting an output signal 
of the constant-multiplication circuit to a signal 10 
which has a value not smaller than 0. in which the 
constant and/or the multiplication coefficient of the 
constant-multiplication circuit are made variable in 
accordance with the characteristic of a display de- 
vice such as a CRT or the characteristic of a 75 
driving circuit of the display device, thereby mak- 
ing it possible to realize a gradation corrector 
which can make a more optimal gradation correc- 
tion of the luminance level of the black side. 

Alternatively, the histogram operating circuit 20 
may include a constant, an average luminance lev- 
el detecting circuit, an adder for adding the aver- 
age luminance level and the constant, a constant- 
multiplication circuit for multiplying an output signal 
of the adder by a constant, and an upper-limit 25 
limiter circuit for limiting an output signal of the 
constant-multiplication circuit to a certain upper 
limit value, in which the constant and/or the mul- 
tiplication coefficient of the constant-multiplication 
circuit are made variable in accordance with the 30 
characteristic of a display device such as a CRT or 
the characteristic of a driving circuit of the display 
device, thereby making it possible to realize a 
gradation corrector which can make a more optimal 
gradation correction of the luminance level of the 35 
white side. 

Also, the present invention provides a gradation 
corrector comprising a histogram memory, a histo- 
gram operating circuit, a limiter/adder circuit, an 
accumulation control register circuit, a normaliza- 40 
tion control register circuit, a histogram accumula- 
tion adding circuit, a cumulative histogram mem- 
ory, a look-up table operating circuit, a subtracter, 
a look-up table memory, an adder and a timing 
control circuit whereby a storage capacity of the 45 
look-up table memory required can be reduced, 
thereby making it possible to realize a gradation 
corrector with a small circuit scale. 

Claims 50 

1. A video signal gradation corrector comprising a 
histogram memory for storing a luminance 
histogram of a video luminance signal, a histo- 
gram operating circuit (3) for receiving an out- 55 
put signal of said histogram memory to extract 
a feature of the luminance histogram from the 
received data, a limiter/adder circuit connected 



to the output side of said histogram operating 
circuit for processing the data of said histo- 
gram memory, an accumulation control regis- 
ter circuit (6) and a normalization control regis- 
ter circuit each connected to the output side of 
said histogram operating circuit, a histogram 
accumulation adding circuit (8) for receiving an 
output signal of said histogram memory and an 
output signal of said accumulation control reg- 
ister circuit to make a cumulative addition of 
processed data of said histogram memory, a 
cumulative histogram memory for storing the 
result of cumulative addition, a look-up table 
operating circuit for receiving an output signal 
of said cumulative histogram memory and an 
output signal of said normalization control reg- 
ister circuit to normalize data of said cumula- 
tive histogram memory, and a look-up table 
memory for storing the result of operation per- 
formed by said look-up table operating circuit, 
in which said histogram operating circuit (3) 
includes a constant (100, 110), a circuit (99) for 
detecting an average luminance level of an 
input luminance signal, an operator (101, 111) 
for performing an operation on the detected 
average luminance level using said constant, 
and a limiter circuit (103, 113) for limiting the 
lower limit value or the upper limit value of an 
output signal of said operator. 

2. A video signal gradation corrector according to 
Claim 1, wherein said histogram operating cir- 
cuit (3) includes a subtracter (101) for subtrac- 
ting said constant (100) from the detected 
average luminance level and a lower-limit lim- 
iter circuit (103) for limiting an output signal of 
said subtracter to a signal having a value not 
smaller than 0. 

3L A video signal gradation corrector according to 
Claim 1 or 2, wherein said histogram operating 
circuit (3) includes an adder (111) for adding 
the detected average luminance level and said 
constant (110) and an upper-limit limiter circuit 
(113) for limiting an output signal of said adder 
to a certain upper limit value. 

4. A video signal gradation corrector according to 
any preceding Claim, wherein said histogram 
operating circuit (3) includes a subtracter (101) 
for subtracting said constant (100) from the 
detected average luminance level, a constant- 
multiplication circuit (102) for multiplying an 
output signal of said subtracter by a constant, 
and a lower-limit limiter circuit (103) for limiting 
an output signal of said constant-multiplication 
circuit to a signal having a value not smaller 
than 0. 
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5. A video signal gradation corrector according to 
any preceding Claim, wherein said histogram 
operating circuit (3) includes an adder (111) for 
adding the detected average luminance level 

and said constant (110), a constant-murtiplica- 5 
tion circuit (112) for multiplying an output sig- 
nal of said adder by a constant, and an upper- 
limit limiter circuit (113) for limiting an output 
signal of said constant-multiplication circuit to 
a certain upper limit value. 10 

6. A video signal gradation corrector comprising a 
histogram memory (202) for storing a lumi- 
nance histogram of a video luminance signal, a 
histogram operating circuit (208) for receiving 75 
an output signal of said histogram memory to 
extract a feature of the luminance histogram 
from the received data, a limrter/adder circuit 
(205) connected to the output side of said 
histogram operating circuit for processing the 20 
data of said histogram memory, an accumula- 
tion control register circuit (206) and a nor- 
malization control register circuit (207) each 
connected to the output side of said histogram 
operating circuit, a histogram accumulation 25 
adding circuit (208) for receiving an output 
signal of said histogram memory and an output 
signal of said accumulation control register cir- 
cuit to make a cumulative addition of pro- 
cessed data of said histogram memory, a cu- 30 
mulative histogram memory (209) for storing 

the result of cumulative addition, a look-up 
table operating circuit (210) for receiving an 
output signal of said cumulative histogram 
memory and an output signal of said nor- 35 
realization control register circuit to normalize 
data of said cumulative histogram memory, a 
subtractor (231) which is connected to the out- 
put side of said look-up table operating circuit 
and by which from an output signal succes- 40 
sively provided from said look-up table operat- 
ing circuit is subtracted an address of said 
cumulative histogram memory at that time, a 
look-up table memory (211) for storing the 
result of subtraction, an adder (232) for adding 45 
an output signal of said look-up table memory 
and the video luminance signal inputted, and a 
timing control circuit (212) for controlling the 
operations of the above-mentioned circuits. 
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